The effect of inhibition of myosin light chain kinase by Wortmannin on intracellular [Ca2+], electrical activity and force in phasic smooth muscle.
To investigate the role of myosin light chain kinase (MLCK) in phasic contractions of intact smooth muscle, we have applied Wortmannin, an MLCK inhibitor, to strips of guinea-pig ureter. Simultaneous measurements of electrical activity, intracellular [Ca2+] ([Ca2+]i) and phasic force showed that Wortmannin (1-4 microM) abolishes force with little or no change in [Ca2+]i and electrical activity. High-K+-induced force production was also abolished by Wortmannin. The effects of Wortmannin were dose dependent - at lower concentrations (100 nM) Wortmannin reduced phasic contractility by 40-50%. It also significantly increased the delay between the Ca2+ peak and force production. These data show that, in phasic smooth muscle, inhibition of MLCK causes contraction to fail, despite normal electrical activity and Ca2+ transients. Our results also indicate that Wortmannin has no secondary effects and that other means of producing force, independent of myosin phosphorylation, are negligible in this tissue. The increased lag between the rise of Ca2+ and force production when MLCK is inhibited was surprising and suggests that post-phosphorylation steps may play a larger role in the delay than was previously considered.